Inhibition of pyruvate dehydrogenase kinase-4 by l-glutamine protects pregnant rats against fructose-induced obesity and hepatic lipid accumulation.
Accumulation of lipids in non-adipose tissues particularly the liver is a feature of tissue insulin resistance. Hepatic glycogen depletion reflects counter glucoregulation in an insulin-resistant state and/or obesity. The effect of l-glutamine on fructose-induced increased hepatic lipid accumulation and depleted glycogen content, particularly in pregnancy, is not known. We therefore aimed at investigating the effect of glutamine on fructose-induced weight gain, hepatic lipids and glycogen contents in pregnant rats and also tested the hypothesis that hepatoprotective role of l-glutamine is through suppression of PDK-4. Eleven-week-old pregnant Wistar rats were allotted into the Control, Glutamine, Fructose and Fructose plus Glutamine groups (6 rats/group). The groups received distilled water (vehicle, p.o.), 1 g/kg bwl-glutamine (p.o.), 10% Fructose (w/v) and 10% Fructose (w/v) plus 1 g/kg bwl-glutamine (p.o.) respectively, daily for 19 days. Biochemical analysis and histology of the liver were performed. Data showed that fructose intake caused insulin resistance, hyperglycemia, hyperlipidemia, increased body weight gain, visceral fat mass, hepatic mass, lactate production, uric acid production, lipid peroxidation and decreased pancreatic β-cell function and hepatic glycogen synthesis. These alterations were accompanied by elevated pyruvate dehydrogenase kinase-4 (PDK-4). However, the fructose-induced dysmetabolism were improved by l-glutamine. Our results demonstrate that obesity and hepatic lipid accumulation induced by fructose in pregnant rats is accompanied by increased PDK-4. The findings also suggest that l-glutamine would protect against obesity and hepatic lipid accumulation by suppression of PDK-4.